Using Allele-specific PCR for detecting multiple amino acid substitutions associated with SDHI resistance in Alternaria alternata causing Alternaria late blight in pistachio.
Alternaria late blight caused by Alternaria alternata is a major disease affecting pistachios grown in California and to some degree those grown in Arizona. Alternaria alternata is prone to quick fungicide resistance selection when single-mode of action fungicides are used. For the specific detection of five possible amino acid alterations associated with Alternaria alternata resistance to succinate dehydrogenase inhibitors used in California and Arizona pistachio orchards, we have designed five primer sets to be used as an allele-specific PCR assay (AS-PCR). Within a couple of hours from DNA extraction, the new specific-primers amplify the different PCR product sizes, according to the chosen target, allowing their differentiation on gel agarose. In our study, the AS-PCR assay consistently detected the mutations H277L and H277R at the AaSdhB gene, the mutations H134R and S135R at the AaSdhC gene, and the mutation D123E at the AaSdhD gene from A. alternata isolates collected from pistachio orchards in California and Arizona. This study provides a rapid and cost-effective way to identify five different genotypes associated with Alternaria alternata resistance to succinate dehydrogenase inhibitors fungicides, used to control Alternaria late blight in pistachio. With the allele-specific method developed here, users will be able to identify genotypes with nucleotide substitutions which lead to a reduced sensitivity or resistance selection using a one-step PCR assay, without the use of restriction enzymes which elevates the reaction costs and the chance for errors. In addition, this study formally includes the identification and sequence accession for SdhB-H277L and SdhC-S135R amino acid substitution in A. alternata sampled from California and Arizona pistachio orchards.